Objective-High blood pressure is a public health challenge worldwide. According to World Health Organization, 30% of men and 50% of women 65 to 75 years old are suffering from high blood pressure. The number of hypertensive patients in the world will attain 1.56 billion of people, with 60% increase in prevalence. The incidence of high blood pressure increases with age, but nowadays, is being noticed an increasing incidence in young people. The socio-cultural medicine may provide new solutions in the management of this pathology. Therefore this study was carried out to record and document plants used against high blood pressure in socio-cultural medicine for future drugs discovery worldwide.
Introduction
High blood pressure is a multifactor disease, provoked by the association of the genetic predisposition and certain phenotypes like the sensitivity of the arterial blood pressure with sodium concentration, hypocalcaemia and a strong influence of the environment, according to the W.H.O. High blood pressure is manifested when the blood pressure values, measured many times in the occasion of at least two different consultations in four months are superior or equal to 140 mmHg for systolic and superior or equal to 90 mmHg for diastolic. These parameters used to diagnose high blood pressure in occidental medicine are unknown in socio-cultural medicine. Traditional healers, mostly from the hinterland will indirectly control this disease by treating rather their observed and recognized symptoms and/or complications including nose bleeding, filling of the flies before the eyes, dizziness, insomnia, muscular and sexual weakness, edema, etc. The cost of the monthly treatment of non-complicated high blood pressure is 92.24€ per patient. The diet increases the financial charges of patients. Certain combinations of anti-hypertension's treatments, composed from pharmaceutical products and their cost such as Hexen 50 (21.13€), Lodoz (15.88€) are rare in rural zones or expensive for patients. Then the difficulties to get drugs can permit the appearance of redoubtable complications including left ventricular hypertrophy, occlusion of vessels in the heart (infarct) and in the brain (cerebral softness), strokes and kidney failure.
High blood pressure constitutes a public health problem in the World [1] . It is a chronic disorder much frequent in Cameroon [2] . In fact the prevalence of high blood pressure adjusted to the age is 16.6% and 12.6% in men and women respectively in urban population [2] . The victims, with number always in increase constitute a charge for families in Cameroon. They are condemned to dead, seeing their restriction of access to pharmaceutical drugs. But the populations, mostly of hinterland, distant away of urban areas which are well furnished in pharmaceutical products, have developed a wonderful experience on the uses of medicinal and alimentary plants. Occidental medicine has developed hypertensive drugs, but the progressive deterioration of the patients of blood pressure control by these drugs and the poverty in the developing countries make the traditional medicine to be an alternative for the treatment [3] . Therefore this study was carrying out to record and document plants used in socio-cultural medicine for future drugs discovery worldwide.
Methodology
In order to collect manifold plants that can treat high blood pressure, an ethnobotanical survey was carried out in various socio-cultural groups [4] living in three big phytogeographic regions including coastal rain forests; continental rain forests and Sudano-Zambezian Region and Guinian savannahs zones (4:5). The ethnobotanical survey was carried out in these units, with interviewees selected in different tribes.
A total of 58 socio-cultural groups (composed by 16 in coastal rain forests phytogeographic region, 14 in continental rain forests phytogeographic region and 23 in Guinian and SudanoZambezian savannahs region) were explored during the interwiew. The fieldwork was conducted using semi structural questionnaire with different sections of plant species identification, ethnopharmacological detailed preparations, description of recipes, ethnomedical modes of administration, posology, duration of treatment, undesirable or secondary effects and toxic effects. The confirmation of the potential efficacy of some recorded antihypertensive plants was done using previous pharmacological studies. The plants and plant names (Scientific, English, and Vernacular), plant parts used, type of hypertension treated and photochemical principles of the plants [5, 6] and frequency of plants were recorded. The identification of samples plant species has been confirmed in National Herbarium of Cameroon and samples plants recorded were conserved in the Institute of Medical Research and Studies of Medicinal Plants.
Results

•
All the recipes recorded are described in detail at the end in Table 1 . The statistical analysis realized from this table revealed the following results:
• A total of 28 species of plants were recorded. These plants belong to 25 genera and 24 families. They were used to prepare 28 herbal remedies for the treatment of high blood pressure.
• In the morphological point of view about 10/28 (36%) plants are herbs; 9/28 (32%) plants are trees and 9/28 plants are (32%). Only 3/28 plants (11%) used including Allium sativum, Aloe barteri and Aloe buttneri) are cultivated. This means that the plants used in this study don't have usually some form of protection through cultivation which is encouraging in terms of their conservation. Fifty-five percent (55%) of the herbal remedies are prepared with plants belonging to the families of Apocynaceae, Caesalpiniaceae, Liliaceae, Mimosaceae, Rubiaceae, Rutaceae and Fabaceae. The most frequent cited genera are Zanthoxylum, Musanga, Afzelia, Albizia, Voacanga and Hallea.
• For the parts of plants used the leaves 18/42 (43%) were the most important plant parts used in the preparation of the herbal remedies, following by the stem bark 14/42 (33%).
• It is important to note that harvesting of leaves for treatment of high blood pressure will be less detrimental to populations of plants compared to roots, stem materials and whole plants, especially in this case where there is no sustainable harvesting strategy. The leaves of the plants should be used as an alternative if their chemical composition is not very different from that of the roots, stem materials or the whole plant.
• The most used plants are Moringa oleifera (280 repetitions), following by Aloe buettneri and Aloe barteri (208 repetitions each).
• Most of the herbal remedies were prepared by boiling in water or decoction 19/28 (68%), following by infusion 5/28 (18%), maceration 3/28 (11%) and consumption 1/28 (3%). This situation is not different from what has been reported in the treatment of malaria in Ghana [7] [8] and in Budiope County of Uganda [9] and Msambweni District of Kenya [10] . Boiling of plant materials was also the main method of ethnopharmacological preparation of herbal remedies for the treatment of high blood pressure such as in Yaounde and its surroundings areas in the case of diabetes treatment [11] .
• All the herbal remedies used in this study were administered orally. Dosage prescriptions were adapted approximately to a glassful (equivalent to 250 mL) or half a glassful three times per day was respectively prescribed for adults and children. Treatment was supposed to be continued until recovery. The problems associated with dosage prescription in the use of herbal remedies for the treatment of malaria has been highlighted by a number of authors [7, 9] . In this study we have try to resolve the problem by quantifying the amount of plants material used and the dosage.
• Traditional healers reported that their herbal remedies had no side effects. This is not verified because traditional healers do not follow up for the side effects of their remedies. Similar observations have been made in Ghana [8] .
• There is no significant difference between trees, herbs and shrubs recorded.
Discussion
Knowledge about high blood pressure and treatment practices
Traditional healers interviewed, seemed to know high blood pressure through observation of some signs, symptoms and complications. Those included feeling of the flies before eyes (90%), sexual weakness (70%), muscular weakness (90%), insomnia (95%), dizziness (90%), edema (64%), hemiplegic paralysis (12%), angina (10%), nosebleeds or nose hemorrhage (21%), severe headaches (45%), severe anxiety (30%) and shortness of breath (8%). The percentage number of interviewees is indicated in brackets. The mode of transmission of the disease wasn't well known. Some interviewees know that high blood pressure is family disease. All the traditional healers interviewed used herbal remedies for the treatment of high blood pressure. The reasons for using herbal remedies were their availability and their cost-effective. It is important to note that herbal remedies were used for only curative purposes. So in the management of high blood pressure herbal remedies were not used for prevention in tribes visited.
Comparison of ethnopharmacological uses with previous pharmacological studies (antihypertensive plant extracts and physiochemical constituent's activities)
The literature search showed that many antihypertensive plants were used to treat malaria in other parts of Africa. However, 12% of plants are documented for the treatment of high blood pressure in the literature search viewed [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . The more important of these plants are Allium sativum, Hallea inermis and Hallea stipulosa. The phytochemical constituents of these plants have also been isolated. The phytochemical composition of medicinal plants is rarely constant, which may be an advantage over chemically homogeneous drugs controlling chronic disease such as high blood pressure. Nevertheless, knowledge of the pharmacological, phytochemical and toxicological properties of the herbal remedies used needs to be investigated in order to ensure the effective treatment for high blood pressure as well as its safety for people and the need to presents the active compounds in those plants as well as their antihypertensive activities (Table 1) .
Secondary high blood pressure
The presences of one or several antihypertensive substances in plants of Table 1 which can treat the secondary high blood pressure (Table 1 ) confirm the use of these plants in sociocultural medicine against high blood pressure.
Essential high pressure
Phyllanthus niruri is the only plant which can treat the essential high blood pressure ( Table   1) .
Distribution of usual antihypertensive plants
Usual antihypertensive plants were recorded with the aid from 30% traditional healers and other informants who know high blood pressure. Table 2 presents their distribution.
Conclusion
At the end of this study we realize that plants which can play an important role in the treatment of high blood pressure are effectively different between the three phytogeographic regions. According to this reason manifold plants and recipes were identified. The determination of the type of high blood pressure treated was necessary to optimize the effectiveness of plants used. The development of complications and the no mastering of the multiple causes of this affection make more difficult the action of herbal remedies. The traditional healers should imperatively oblige patients to confirm their high blood pressure state by taking at least two times their blood pressure in two different consultations in four weeks. This practice can help for an earlier diagnostic of patients. The knowledge of bioactive plants can favor a better management of patients and the improvement of the quality of socio-sanitary cares administered to patients. Amongst antihypertensive plants recorded Allium sativum (garlic) is able to reduce significantly the rate of cholesterol in the blood. This species is an important antihypertensive plant due to its hypotensive actions, thus can be strongly recommended to traditional healers. The uncontrolled use of a hypotensive plant can provoke a fatal low blood pressure in hypertensive patients. Therefore the use of hypotensive plants needs to be controlled by physician or by a personal verification using a blood pressure monitor.
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